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in detail, examined its reactions, and established a very close similarity between this acid and acetic acid from which it is derived. In this memoir Dumas stated the empirical law of substitution and the principle of the maintenance of chemical type. The next year (1840) he developed his ideas concerning chemical types.1
"When one treats an hydrogenized organic substance by chlorine, bromine, iodine, or oxygen, etc. these bodies generally remove hydrogen from the substance, and one equivalent of chlorine, of bromine, of iodine, or of oxygen is fixed in the compound for each equivalent of hydrogen that is removed."
Dumas insisted that this statement, which he called the law of substitution, is merely an expression of facts established by experiments. He said that the law holds good only in reactions whereby compounds are produced that belong to the same chemical type as those from which they are derived. In the formation of products which are not chemically like the parent compounds, sometimes hydrogen is lost, Dumas said, and nothing is gained, sometimes the quantity of chlorine (or other element) gained is more than equivalent to that of the hydrogen which is lost.
Dumas extended the law of substitution to the replacement of hydrogen, equivalent by equivalent, by various compound radicals, for example, Cy, CO, S02, N02, and NH2.
What did Dumas mean by "maintenance of the chemical type"?
"I consider as belonging to the same chemical type those substances which contain the same number of equivalents united in the same manner and have the same fundamental chemical properties."
When the chemical type is maintained, he says that "the molecule remains intact, forming a system wherein one element has simply taken the place of another.77 Again, he says that the theory of types "considers organic compounds as formed of particles which may be replaced, or displaced, without, so to speak, destroying the original substance."
1' 'Me"moire sur la loi des substitutions et la the'orie des types," Compt. rendus, 10, 149 [1840J. "Sur les types chimiques," (1) AnnaL Chim. Phys., (2), 73, 73; (2), ibid. (2), 73,113 (Dumas and Stas); (3), ibid. (2), 74, 5 (Dumas and P61igot) [1840]. The quotations in the text are translations from the memoir in Compt. rendus.